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INTRODUCTION 


Development of high-pressure transcontinental gas-transmission systems in 
the United States has made natural gas available to markets many miles distant 
fram producing fields. Increasing demand for natural gas and the greater 
availability of steel are accelerating the construction of new pipe lines » and 
natural-gas service is extending rapidly into many new areas. In some locali- 
ties coke-oven gas has already been displaced, and contemplated new pipe lines 
vill extend to other areas where coke-oven gas is currently distributed by city 
gas utilities. To determine what effect the introduction of natural gas into 
certain areas might have on the production of oven coke, coke-oven gas, and 
coal chemicals, the Bureau of Mines conducted a survey of all oven coke plants 
operated by gas utilities, commercial or merchant companies, and merchant pig- 
iron producers, ‘This study did not include coke plants integrated with steel 
plants nor coal-gas plants operating gas retorts. A form letter was mailed to 
the coke-plant operators requesting the following information: 


1. If natural gas is already in your area or is expected to be introduced 
within the next five years, will coke-oven and/or water gas be mixed 
with the natural gas, thus insuring continued operation of your coke- 
oven plant? 


€. If your coke-oven gas is not to be distributed as city gas, will you 
continue to operate the coke plant to produce coke and coal chemicals, 
or will the plant be closed? 


3. If you cannot sell city gas, is there any other market for your gas 
Which will assure continued operation of the coke-oven plant? 


‘. Ie you plan to close your coke plant, can you give us the approximate 
date of such closing? 


’ If the plant is closed, will it be dismantled or left in a stand-by 
Condi tion? 


Some 2 lies were received from all of the companies canvassed and, although 

effect thar tes could not at this time make a definite statement regarding the 
increasing supplies of natural gas might have on their coking oper- 

information submitted was considered adequate to make a general 
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SUMMARY 


The coke plants most likely to be affected by the introduction of natural 
gas into an area are those classified by the Bureau of Mines as gas utilities 
and merchant operations. The quantities of coke and coal chemicals produced by 
these plants are substantial, although there has been a steady decline in pro- 
portion of coal products produced by them to the national total. In 1948, the 
output of coke from these plants totaled 13,332,499 net tons, or nearly 20 per- 
cent of the total oven coke produced in the United States. All of the plants 
that contributed to this tonnage were canvassed to determine the possible effect 
that the substitution of natural gas for coke-oven gas might have on their con- 
tinued operations. The replies were analyzed, and the result indicated that 
five plants and one battery at another, which operated in 1948, expect to dis- 
continue operations as soon as natural gas is introduced. These plants, which 
operated 310 ovens with an annual coke capacity of 1,298,400 net tons, produced. 
1,285,371 tons of coke in 1948. Thus, about 10 percent of the annual coke pro- 
duction of the merchant and gas utility companies and 2 percent of the total 
United States annual coke capacity is expected to be lost because of the sub- 
stitution of natural gas for coke-oven gas within the next 5 years. There is a 
possibility, however, that several of the larger plants now operated by gas 
utility companies may be sold to other interests, and that the coke plants will 
continue to operate. 


In addition to the above, four coke-plant operators reported that one of 
the most important problems confronting them that will have a bearing on their 
continued operation is that of oven replacement. The coke ovens at such plants 
are fairly well-depreciated, and although their remaining economic life is un- 
known it is estimated that the ovens will be retired in less than 10 years. 

The companies in this category, having a total of 271 ovens with an annual coke 
capacity of 1,219,000 net tons, produced a total of 1,228,721 tons of coke in 
1948, an amount slightly greater than capacity. The operators of these plants 
where the economic life of the ovens appears to be limited reported that they 
cannot justify the replacement of ovens because, even if mixed gas is distrib- 
uted, the natural-gas equivalent price of coke-oven gas does not campensate for 
the cost of producing coke-oven gas. It was pointed out, also, that under 
present economic conditions difficulty is experienced in making limited re- 
pairs, because maintenance, rehabilitation, and construction costs are so 
high, It is possible, therefore, based on the reparts received, that within 
the next 10 years a total of 592 coke ovens with a capacity of 2,547,200 net 
tons and a production in 1948 of 2,541,088 tons, may cease operations because 
of the substitution of natural gas for coke-oven gas. This group of ovens 
constituted 3 percent of the oven-coke capacity, and they produced nearly 4 
percent of the total coke output in 1948. 


In addition, several coke plants that produce pig iron for merchant sale 
only, as well as several merchant coke plants, stated that loss of their present 


3882 -2- 


Google 


city gas contracts may force them to curtail their current rate of coke and 
coal-chemicals production, but such an eventuality would not force closing 
the plants. 


The ovens affected by the introduction of natural gas supply only a small 
amount of coke for blast-furnace use, hence their closing is not expected to 
have any great effect on blast-furnace operations; however, because the affected 
plants are widely scattered and in some instances located great distances from 
other sources of coke supply, a large number of iron foundries and small indus- 
trials purchasing coke from these plants will have a disruption of supply. The 
losses of chemical raw materials (crude tar, ammonia, and light oil), percent- 
agewise, from these plants are not large and under normal economic conditions 
should not have any great effect on the chemical industry. However, in times 
cf emergency the loss of coal chemicals from these plants could be more serious. 


TABLE 1. - Coke plants that may be closed because of the introduction of 
natural gas or because of oven failure 
Group 112/ | total 


Number of plants.....cccccrccccccccecs 5 5 10 
Number of OVOENB...ccccccccee ee ara 310 282 592 
Annual coke capacity.........net tons 1,298 ,400 1,248 ,800 2,547 ,200 
Production 1948: 


COMKOG cians cain aseewd ree ee nee Oe 1,285 ,371 255/717 2,541,088 
GAGs ibslsered aecrecoew eer eseeM (Ue 1 Us 4) lo yo7 41] 17,208,512 | 35,695,929 
VEY cat nssetdenteeewe eiunemess Cale I 13392079 13,194,338 | 26,587,217 
AMMONIA... cece cereceeeeee net tons 8 25,051 
LIP OlL. eee ses soene sk een en ewe 7,363 , 404 
a/ Operations that expect to close within the next 5 years because of the 
substitution of natural gas for coke-oven gas. 
b/ Operations that may shut down within the next 10 years because of oven 
failures and the high cost of rebuilding the ovens, making it econami - 
cally impossible to compete with natural gas. 


DEVELOPMENT AND IMPORTANCE OF OVEN COKE PLANTS SUPPLYING CITY GAS 


High-temperature slot-type coke ovens have supplied a large percentage of 
the manufactured gas distributed by gas utilities through city mains for many 
years, The first oven coke plant built specifically to supply city gas was 
constructed by the New England Gas & Coke Co. at Everett, Mass., in 1898 and 
consisted of 8 batteries of 50 ovens each of the Otto-Hoffman type. In 1903 
the second coke plant built to supply city gas was erected by the South Jersey 
Gas, Electric, & Traction Co. at Camden, N. J., and totaled 100 Otto-Hoffman 
ovens. Gas utilities continued to build coke plants in the ensuing years and 
by 1918 operated 9 of a total of 60 oven-coke plants. The trend continued up- 
ward until the middle 1930's, reaching a peak of 23 utility plants in 1934. 
Since that year, extension of natural-gas pipe lines has placed natural gas in 
markets formerly served by coke-oven gas, and as a@ consequence, a number of 
these plants have been closed and dismantled, until by the end of 1948 only 13 
plants classified by the Bureau of Mines as gas utilities were in operation. 
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With the expansion of coke-making facilities in recent years, larger quan- 
tities of surplus coke-oven gas have been available fram merchant companies and 
iron and steel producers. This has been purchased by gas utilities for distri- 
bution through city mains to residential, commercial, and industrial consumers. 
In 1948 there were 18 merchant coke plants active, of which 10 sold coke-oven 
gas to utilities. In addition, gas utilities purchased coke-oven gas from 23 
oven-coke plants associated with the iron and steel industry. Salient statis- 
tics, by groups of plants, on their coking operations for selected years are 
shown in table 2. 


PRODUCTION AND DISPOSAL OF COKE AND COAL-CHEMICAL MATERIALS 
BY GAS UTILITY AND MERCHANT OVEN COKE PLANTS 


The carbonization of coal in slot-type coke ovens owned and operated by 
merchant and gas-utility plants is not economically profitable unless the 
principal product, coke, and the secondary products, gas, tar, crude light 
oil, and ammonia are produced efficiently and sold under favorable conditions. 
The production of any one product is almost invariably accampanied by the pro- 
duction of all of the others, and, therefore, a properly balanced market for 
coke, gas, tar, and other products is an important economic factor in the pro- 
duction of coke and coal chemicals by gas-utility and merchant coke plants, 


The gross value, f.o.b. plant, of all products reported by merchant and 
gas-utility plants for 1934, 1939, 1944, and 1948 are shown in tables 3 and 4. 
Figures 1 and 2 show, according to plant classification, the importance of each 
of the five primary products as sources of revenue, 


The quantities and relative percentages of the five primary products sup- 
plied by the merchant and gas-utility plants in recent years are summarized in 
the following discussion and compilations. 


Coke 
Coke is the most important product of coal carbonization if judged by 
weight, heat content, or dollar value. The importance of coke to merchant and 
gas-utility operations is clearly illustrated in figures 1 and 2, which show 


that the value of coke, depending on market conditions, represents from 47 to 
73 percent of the total gross value of all products. 
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Figure |. - Comparative percentages of gross value contributed by each primary 
product of gas utility coke plants. 
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Figure 2. - Comparative percentages of gross value contributed by each primary 
product of merchant coke plants. 
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rcl~E 3. - Gross value, f.o.b. plant, of all products reparted by gas-utility coke plants for selected years 


Cake: 
Used by producer... cescrescosce eoed $4,157,040 
Sold: 
Tor blast furmAc® USC... eccececs 726,844 
For foundry us@...ccccsccccce ee 679,543 
For other industrial use........ 2,002 ,180 
For domestic uS@..cccccesevccccee 13,102,653 
Total coke..... ee w hiatedaleavacs | 20,668 ,260 | 
Breeze: ii Guarana ares Taare 
vsed by producer, ..cscaccccccceces 
=e) ee et ie aSesdre Siew biaiece aie eee 
TOA] DYC6Z6 os o's s:8 0-8 ae eeees 
ter and ite derivatives sold..... Pe 


~ght of] and ‘tes derivatives sold.. 
amornia scold 


Surplus gas: 
“sed by producer..esececes 5 inte\ereias 
Sold as city gad... cccssecccece. .. 4 18 IT, 1279 - 387 
Sold for industrial NOs eande oe ei 462,405 » O12 


AY nap rOtBl B8Es eee weed 10,005,022 7 z mt Bort 585 -399 
+l other nroducta sold, "including 
naphthalene........... eoeeoreceseene 8 L883 eal ee et Ee 2 


Total gross value, all products.. 'h3, 742,713 ihe DiS on Me ie ee :911 
Gt of cote eeeesose ves aia [25,153,07h | 53.68 | 6.96 | mle [22,he3,,699 “450 


1948 


Coke: 
Sold: 


$8,818,105 


For blast furnace UBS}. ocseecvvseece 


Tor foundry use... ..000. oeeervesoecn 4, 870, 170 
Or other industrial use...eseees = , 333,194 
For domes ti ¢ use. eeeeetsepoeveete Aa a 


Total sane IIIB pee Sot ae passe ened 


1,763 ,817 


Freeze: 


Used by producer 
Soild 


“ght Ola and 4 

AMOTA gold. tes derivatives sold... 

Surplus . e ee eseoeoeve eevee ese 
Used by Producer 


: cad "95047 
Au sige BB... cccccccceecce., 5 cop 954 = "3 ic 79 “308 22 ,198 ,8 67 Bh .96 5 = -398 
na Products gold, including 
Pethalene Prec eeeseeeseseoeens 90377 00 
Total gross 


Coat of cog) tue, al seeiiete. ERR PRE eS A oor BEE : 1372 
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TABLE 4, - Gross value, f.o.b. plant, of all products reported by merchant coke plants for selected 


Coke: 
Used by DProducOxs tees eee ctcvee saves 
Sold: 
For blast furnace use....... Dene 
For Poundvy USO... vs ssees-cckves = 
For other industrial use.....e6. 
For domestic us@. .cccccccccvecces 


TOGEL COKG4 ire wre via eee ae en 


2 


16 ; 
-O7 ; 
023 : 

22 . 


Breeze: 
Used by Producer. csccccesccevscsne 919 ,223 
‘oa ie Deere ena ara tera a aera earbace weenie ae THY, ew 
TOtAL. DFOGZO% 64's 6 1st alee ueee:* 3 
Tar and its derivatives sold......e. ‘ 


Light oil and its derivatives sold.. 
Ammonia BOLG yas cheer erie iadied eens ewe 


Surplus gas: 


Used by producer, e@eesc#8#ee @eeeveve*sdesnes ~OlL 

Sold as city gas...scccseee eee . 187 

Sold for industrial use....... rer ~O15 
Total PAS. wccscceen e ee 20,076,097 


25: or 2. aie 1 ,233, ce 22. qe 2. = 2213 
All other products sold, ineluding 
63,741 Ol 241,812 = 


naphthalene. ..ssccacscocccecccesce 


Total gross value, all products...., [70,018 Sm SAIS me 
Cost of coal........ eee eee ere 0 4503 0 TOS TO LET BST SOIL OTE LOE 


Coke: 
Used by producer...... eres eevee | $0,561,311 $9,454,860 
Sold: 
For blast furnace use......ee0e-| 12,363,616 ‘ 21,494 ,123 
For foundry Use. 66 6 66:s0e se e6 es eee | 14,002,345 i 35,096,608 
For other industrial use........ 19, 7 Ree : : eae 
For damestic use..... ee ee 


Total COke..sssererecccevees RFA A IO COSA 


Breeze: 
Used by producer....... re eee 1,505 ,849 1,22 15 oe 2,010,285 
SOM es eae. Sa, as oueaschat acer! @uaceeee Waele s ae 812 oa 07 sols 411 32 10 ou 
55 ; 


Total breeze... c.ccccccccsees ee 
Tar and its derivatives sold.....ee. 
Light oil and its derivatives aera. 


AMONG: SOLO sare ais seiko wikie seated evolve 
Surplus gas 
2. = -276 


a eee 
Used by producer.....cccscece sical 1,790,984 1.46 17 ; 
Sold as city @AB..c. csc. ve ne 221,914] 13. = 1.69 ,650, 
Sold for industrial use....ecscevee 1,708 100 — 2 é 027 
TOtAl PaSiciveceucas swGie ae ties 0,720,998 oes 53 2.03 2207 3 47 3. at 319 
All other products sold, “aneluaing sd ged ew io be 
ABP CHA LOT C's 65-t-eioie38bigeid es. ie «Gib 81 pee 2078 007 


Total gross value, all products... 5 mal RETO LC CL ER 
COSt O0 16 Oe] ia aried bie eniwete eee eee eee aes OS oor | 61.79 | 7.46 | .760 |109 861 67 / 59.64 | 11.62 | 12 
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During the past decade, these plants have provided considerable tonnages 
of coke for metallurgical and other industrial purposes to meet increasing re- 
quirements of such fuel. In 1934, when steel production was low and metallur- 
gical-coke requirements were comparatively small, merchant plants and gas 
utilities marketed the bulk of their coke production for residential and com- 
mercial heating, which will be termed "damestic" in the following discussion. 
In that year gas utilities supplied less than 1 percent of the total blast- 
furnace coke consumed, 8 percent of the foundry coke, 31 percent of the coke 
classified as "other industrial" (including coke used in water-gas manufacture), 
and 20 percent of the domestic coke. Merchant plants furnished 4 percent of 
the blast-furnace coke, 61 percent of the foundry, 47 percent of other indus- 
trial, and 51 percent of domestic. Beginning with the defense program and 
later in World War II, metallurgical-coke requirements rose rapidly and, as a 
result, supplies of this fuel from slot-type ovens operated by integrated iron 
and steel companies were not sufficient to keep pace with the increasing de- 
mand, It became necessary to rehabilitate old beehive coke ovens, and merchant 
end gas-utility plants began to divert coke from the domestic trade to metal- 
lurgical plants. For example, gas utilities, which shipped only 8 percent of 
their total coke sales to blast furnaces and foundries in 1934, were selling 
2k percent of their coke to blast furnaces and foundries in 1944, and in 1948 
the quantity of coke sold for metallurgical purposes represented 52 percent of 
the total shipments. The tonnage of coke sold for domestic heating, which 
accounted for 79 percent of their total deliveries in 1934, dropped to but 34 
tercent in 1948. The shift was even greater for the merchant coke plants, 
which cut back their damestic coke shipments from 71 percent of their total 
sales in 1934 to 37 percent in 1944 and dropped further to 22 percent in 1948. 
Sales for metallurgical purposes increased from 16 percent in 1934 to 34 per- 
cent in 1944 and 41 percent in 1948. 


Although iron and steel companies have been engaged in a tremendous coke- 
cven building program since the early 1940's, blast-furnace capacity also has 
grown, and their coking capacity has not increased sufficiently to supply 
netallurgical coke for maximum blast-furnace operations. For this reason it 
188 been necessary to draw coke from beehive, merchant, and gas-utility coke 
plants to meet iron blast-furnace coke requirements. The quantities and per- 
centages of blast-furnace coke shipped to iron.furnaces are shown in table 5. 


TABLE 5. - Sources of blast-furnace coke shipments in 1948 


Percent of 
Source Net tons total 


Oven coke plants: 


Gas: UG LI Gyo ccic obo sees whens tet 1 
MOP Cnen Gii0664-a 6865 6 Salerro we os 3 
RUPNAC6 sbi sbecesias se wees seen es 87 
Beehive coke plants....ccccecccces 9 


59 ,285 ,506 100 


The foundry-coke trade depends greatly on the merchant and gas-utility 
plants for its metallurgical fuel. The importance of these plants to foundries 
is shown in table 6, 
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TABLE 6. - Sources of foundry-coke shipments in 1948 


Percent 
of 
Source Net tons total 


Oven coke plants: 


GAS UCI GY sas Scare. ise des byes ene ao 719 ,233 19 
Merchantis< sive. edameueeuweeeee. 125009 i130 50 
PUTCO las 5 aie eideavewsia Os. Goiac area 675 ,538 18 
Beehive coke plantS..cecccececce 496,752 13 


3,750,659 | 100 


As shown above, 2,578,369 tons, or nearly 70 percent, of all foundry coke 
consumed in 1948 originated at plants operated by merchant and gas-utility com- 
panies. Of this total, nearly 600,000 tons was supplied by plants expected to 
close because of the substitution of natural gas. In addition, it should be 
noted that nearly 50 percent of the foundry coke shown as originating at furnace 
plants is made by companies that produce pig iron for gray-iron and malleable 
foundries and nonintegrated steel plants. Several such plants indicated that 
loss of their city gas contracts will force them to curtail their coking oper- 
ations, thereby cutting down their foundry coke output. 


Merchant and gas-utility plants supply most of the coke used for miscella- 
neous industrial purposes (gas making, chemical processes, nonferrous smelting, 
etc.) and classified by the Bureau of Mines as "other industrial." The increase 
in coke consumed for these industrial purposes has been met largely at the ex- 
pense of the domestic coke trade. In 1948 merchant and gas-utility plants to- 
gether furnished 76 percent of all coke used for miscellaneous industrial pur- 
poses, whereas iron and steel oven coke plants supplied 15 percent and the 
balance was obtained from beehive ovens. Ovens expected to close supplied 
about 400,000 tons, or 5 percent, of the total. Table 7 shows the size of the 
market of coke for miscellaneous industrial purposes and the proportions sup- 
plied by merchant and gas-utility plants. 


TABLE 7. - Sources of other industrial coke consumed in 1948 


, Percent 
of 
Source Net tons total 


Oven coke plants: 


GO6: UW G1s Cys cesere eae ac eieerw ee een wie ee 23 
MEP CAN Us..iis 6.0 setae 54 06 SoS eee eee ees 53 
BULTIC C iso 6 eleva wera aie ob oe 46. oe3 0s ole SO ew Oe 15 
Beehive coke plants, .ccccccrcsccvcscccccce 9 
00 


Coke-oven Gas 


As shown in figures 1 and 2, gas ranks next to coke in importance. The 
relative value of gas to coke-plant operators varies according to the type of 
operation. At coke plants integrated with iron and steel works, the bulk of 
the surplus gas is consumed within the works and assigned a low value in ac- 
cordance with established accounting procedure. Gas utilities and, to a large 
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extent, the merchant plants, market the largest proportion of their gas produc- 
tion through city mains for residential and commercial use and for which a 
higher price is realized. 


The coke-oven gas distributed by gas utilities comes from three sources. 
Gas utilities produce part in their own ovens, some is purchased from merchant 
companies, and a large part is purchased from iron and steel coke plants. The 
sources of coke-oven gas distributed through city mains, as reported to the 
Bureau of Mines for the period under review, are shown in table 8. 


TABLE 8. - Sources of coke-oven gas distributed by 


uti ies, 1934, L939, O44, and 19 


1934 1939 
Percen Percent 
Source M cubic feet | of total| M cubic feet] of total 


Gas utility......... 50,674,277 46,860,834 32 
pS re 66,004,924 mW 60, 681. 520 4o 
MEG ab as tcccece 27 ° 628. 19 37 ye 26 

a3 B76 100 

19h8 

Gas utility...... P 53,460,225 31 53,453,433 32 
Merchant. . , ‘ 63,153,726 ie 57 234 ,593 34 
PROG cies 06 cco. 53,699 ,954 32 58 ,609 "88 35 


170,313,905 169,347,914 | 100 


In spite of the increase in volume of coke-oven gas distributed by gas 
utilities during the past decade, the proportion of coke-oven gas distributed 
to the total manufactured has decreased markedly. This shift is illustrated 
in table 9, which has been campiled from data shown in table 16, "Gas Facts, 
1948," published by the American Gas Association, New York, N. Y. The gain 
in production of water gas has increased coke requirements for its manufacture, 
and between 1939 and 1948 it is estimated that the consumption of coke for use 
as water-gas generator fuel increased nearly a million tons. 


TABLE 9. - Comparative percentages of different kinds of manufactured 


s distributed by gas utilities 
1934, 1939, 194k, and 1948 


Percent of total 
Kind of gas | 1934 | 1939 | 1944 | — 


Carbureted. water 2465.is sic ice es ¥0060 86% 47 Ke) 55 
COKG=CV GN: (BAL. < o5.60:9 6.4 ceases egeees = : 39 
KROtGPC: COG) P68 sé ssid keVereletseee ew wesee 
OA1: ang. OL) FESInGSry BAG boii sis ee e5e 5-0 
asthe fee 


Although the supply and distribution of manufactured gas has grown contin- 
uously to 1949, it has not paralleled the spectacular increase registered by 
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the sales of natural gas. In fact, preliminary data for 1949 indicate that the 
volume of natural-gas sales by gas utilities increased about 9 percent, whereas 
sales of manufactured gas declined more than 3 percent from the 1948 totals. 
The tremendous increase in volume of natural gas distributed by gas utilities 
is shown in the following table compiled from data published by the American 
Gas Association, "Gas Facts, 1948," table 71. 


TABLE 10. - Public utility gas sales, by types of gas, 1934, 1939, 


9 , and 19 


1935-39 = 100 1945 = 100 


Natural gas PA.8 petroleum gas 
M cubic cubic M cubic 
Year feet Index feet Index 


TOBY eseitw aces 932,550} 78 102 8h a/ - 

1939.-e++-0- | 1,297,979} 109 103 105 a./ - 

TOMY ocean. | Solis, (lon ATT 130 157 | b/25716 100 
1948... se ecee | 2,894,650] 242 150 172 10,134 73 
a ot available. D 945 figure. 


The contemplated introduction of natural gas to many areas heretofore sup- 
plied with coke-oven gas no doubt will accelerate the increase in use of natural 
gas by utilities, and more coke-oven gas will be displaced. This development is 
not so important to the plants associated with iron and steel works, as the gas 
probably can be used in their metallurgical operations. It is very important, 
however, to certain merchant companies, as they must have a market for their 
gas, as well as their coke and other products, in order to maintain their eco- 
nomic life. Selection of coal and modification of operating methods permit 
wide changes in the ratio of gas to coke, or coke to tar, but econamic as well 
as engineering and chemical considerations prevent the extreme application of 
this idea. For example, at utility plants where a maximum of coke-oven gas is 
desired for sale, the ovens are heated with a lower B.t.u. gas, such as producer 
or blue-water gas. This is especially advantageous during periods of peak de- 
mand, but when the demand for gas slackens the ovens can be fired with coke-oven 
gas. This practice is followedless extensively by merchant plants, and some steel 
companies utilize their blast-furnace gas for firing coke ovens to release 
their coke-oven gas to integrated steel operations. Table 11 shows the extent 
to which the coke plants used coke-oven gas for underfiring in 1948, 


TABLE 11. - Coke-oven gas used for heati ovens, by kind of 
. plants, in Tons 


6 eowisaeiet eisai ie ent am ata ceie 


Produced Used to heat ovens | Percent used to 
Kind of plant M cubic feet (M cubic feet heat ovens 


Gas UtilI CY ssiveeescwew es 8 
MOP CHANT cic 66d SS ose Ra SE 31 
PUPMAC Es <-0iir cen aeeeeeeee 41 


994 ,852 370,656 37 
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Coke-oven Tar 


Crude tar represents 4 to 5 percent of the weight and 5 to 8 percent 
of the heat of the original coal from which it is made and ranks third in 
importance to coke and gas. In recent years it has also ranked third in 
economic importance, based on income derived from its sale. The principal 
uses of tar are: (1) as raw material for the manufacture of numerous 
organic chemicals, (2) as fuel for open-hearth furnaces or other metallurgical 
operations, and (3) as a fuel under boilers. Processing of crude coal tar is 
increasing in importance because of the rising demands of the synthetic organic 
chemicals industry. Unlike the majority of the iro and steel plants, which 
can burn the tar in their integrated metallurgical operations or sell it to tar 
refineries according to business and economic conditions, the gas-utility and 
merchant coke plants must market their production. The principal outlets for 
their tar are the tar distillers and table 12 shows the quantity and proportion 
of tar sales to refiners in recent years. 


TABLE le. - Coke-oven tar sold to tar refineries, by kind of plants, 


1934, 1939, 1944, and l 


Furnace 


Percent 
of 
Gallons total Gallons 


35 | 102,788 ,385 


to 
refiners 
(gallons) 


236,465,919 


1939 | 278,391,502} 40,257,134 156,024 ,259 
1944 | 391,338,435] 48,782,568 233,616,442 60 
1948 | 367,730,103 | 45,126,767 228 ,525 ,812 62 


Although the proportion supplied by furnace, or iron and steel, plants has 
been increasing steadily, the quantities supplied by the gas utilities and mer- 
chant plants are substantial and accounted for 38 percent of the total quantity 
of coke-oven tar purchased by tar distillers in 1948, Plants that are expected 
to close within 10 years supplied about 26,000,000 gallons, or 7 percent of the 
total. In an emergency this quantity would be very important and could not be 
replaced quickly. 


Coke-oven Crude Light Oil 


Crude light oil is an important primary product because of its derivatives, 
rarticularly benzene (benzol). The principal chemical grades of benzol (1° and 
2° ¢.), although not used extensively in that form, are the source of such chen- 
:cals as aniline, chlorobenzene, phenol, styrene, etc. These parent products 
may then be changed through many steps to produce substances that constitute the 
finished dyes, medicinals, plastics, synthetic rubber, certain synthetic fibers, 
rubber chemicals, etc. 


Until recent years, not all of the benzol production was required for 
chemical use, and the bulk (70 percent in 1934) was used as a motor fuel because 
oP its high octane rating. With the beginning of World War II, however, chemi- 
cal requirements increased greatly, and the proportion of motor benzol to 
chemical or industrial grades reversed, Also, during World War II one of the 
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largest uses of benzol was for the manufacture of cumene to enrich aviation 
gasoline. Since the end of the war the increased requirements of chemical 
grades have absorbed nearly 95 percent of the avialable supply of benzol, and 
very little has found its way into motor fuel. Coke ovens are the principal 
source of this important aromatic chemical, although a considerable amount of 
Scientific work has been done to produce benzol commercially from petroleum. 
Several petroleum companies have already inaugurated production of benzene on 
@ commercial basis from cyclohexane, 


Benzol represents about 65 to 70 percent of the volume of the crude light 
oil from which it is recovered. The production of crude light oil and, of 
course, benzol depends on coking activity, although it is influenced to a cer- 
tain extent by the type of coal chosen, coking temperature, and kind of recov- 
ery equipment. This is clearly illustrated in table 13. 


TABLE 13. - Relative yields of a oll per ton of coal 
carbonized, by kind of plants, 


93 939, 49 and 19 


Kind of plant 1948 


Gas Utility eer oeaweeingesee ccs: | oO. 147 | 2663) 2200 
Merchants screws esaewwnewdewswars | 2500 1 2. Hl eefelesue 
FUYNAcO.ccccccccccccvescccccccce | Zol4 | 3.12] 2.95] 2.85 

Average all plants......... 2.73 


At some gas-utility plants only part of the light oil is recovered from 
the gas resulting in the low yield per ton of coal carbonized. In fact, three 
plants did not recover any light oil in 1948 in order to increase the B.t.u. 
of gas distributed to residential and commercial consumers. Unlike the mer- 
chant and furnace coke plant operators who refine nearly all of the light oil 
produced by them, gas-utility coke plants sell more than a third of their prod- 
uct to tar refineries, as shown in table 14, 


TABLE 14, - Coke-oven crude light oil produced and refined on premises, by 
nd of plants, 193 939, 19 and 19 in gallons 


1934 1939 
Kind of Percent Percent 

Gas utility..| 4,106,510 3,604, 19 
Merchant.....| 25,669,724 sf 26 ,595 ,829| 25,196,758 95 
Furnace....-.| 85,918 83 ,967 ,847 98 10.68 234}138 ,O41 aris 98 
Gas utility.. 4,109 ,503 6 
Merchant..... 41,962, "025 e 

9 


FUINACE. coeee 

CLIT MA ICRC ERT RIC 95 

a/ At merchant plants, purchased crude light oil is refined in addition to 
their own production. 
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TABLE 15. - Production of benzol (all grades), by kind of 
plants, 1934, 1939, ion and 1948 


1934 1939 
aay Percent Percent 
Kind of plant Gallons of total Gallons fof total 


Gas utility......... 506,000 282 , 303 1 
Merchant....esecceee | LH, 442,572 2 15 ,063 ,978 14 
FUITACO..ccesecscese | 56, 788, 17 See 566, 583 85 


1948 


Gas utility......e.. eee 1 2,917 ,880 
Merchant......secee- | 25,749,512 16 14,919 ,686 
Furnace. ..ccccescece | 137,260,814 141,175,652 


165,466 438 159,013,218| 100 


These figures show that merchant and gas-utility coke plants supplied 
17,837 ,566 gallons, or 11 percent of the total, in 1948. The direct loss in 
annual benzol production due to closing of plants within the next 10 years 
because of the introduction of natural gas and old oven failures may total 
about 3,600,000 gallons. However, as several plants sell their output of 
light oil to other concerns for processing, the total loss in benzol output 
may amount to about 4,800,000 gallons per year. 


Coke-oven Ammonia 


Coke-oven ammonia is recovered at coke plants, either as a water solution 
(ammonia liquor) or as crystallized ammonium sulfate. For the entire coke 
industry the proportion of ammonia converted to ammonium sulfate approximates 
90 percent of the total. The merchant coke plants, however, recover a larger 
fropartion of the ammonia in the form of ammonia liquor. For example, in 
1948, of the 29,613 tons of ammonia (NH. equivalent of all forms) produced at 
merchant plants, 52 percent was recovered in the form of ammonia liquor. 
Sources of ammonia liquor produced in the coke industry are shown in table 16. 


TABLE 16. - Production of ammonia liquor, by kind of plants, 


93h, 1939, 19M, and ig 
1948 


8}. total tons fof : ota tons |of se tons jof total 
Gas i : oe 1,585 7 2,581 1,058 4 
Merchant..... 15, ze a 14,546; 60 {16,408 Ps 15,252 62 
Furnace... 20 8,001 12,676 LO 8 4h3 4 


100 


The ammonia liquor produced by coke-plant operators is used for both chen- 
ical and agricultural purposes. Although precise data are not available on the 
quantities of ammonia liquor used for each category, it is estimated that more 
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than half is used industrially for the manufacture of soda ash, ammonium chlo- 


ride, and sulfuric acid. 


agricultural purposes. 


The balance is used by the fertilizer industry far 


Until recent years coke ovens furnished the bulk of the anmmmium sulfate 
consumed in the United States. Virtually all of the sulfate production is used 
as a fertilizer material. 
large synthetic-ammonia producers have constructed plants to produce ammonium 
sulfate, and the proportion of ammonium sulfate supplied by this source has 
increased markedly, as shown in table 17. 


However, in the past several years, a few of the 


TABLE 17. - Sources of ammonium sulfate produced in the 


Source 


United States, 1934, 1939, 1948, and 1949 


ae ae 1939 


Percent Percen 
Net tons = ae Net tons] of —— 


COK6: OVEN a2 <uiss-6eabatawas 392, 580,274 
Synthetic®/.... ees ee eees 2 
STE 00 8 


COKG OVEN 5-236 s.0neee 
Synthetic&/.......... 


a 


1948 1949¢. 


eters 330,631 76 157,159 i 
Sardis 264 476 ey te 694 53 
1,095,157 LOO 


Bureau of the Census. b/ Not available. me Preliminary. 


The sources of coke-oven sulfate are shown according to kind of plants in 


table 18. 
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TABLE 18. - Production of coke-oven ammonium sulfate, by 


k 


ind of plants, 1934, 1939, 1944, and 1948 


1939 


Percent Percent 
Kind of plant Net tons jof ae Net tons | of total 


Gas utility..... 
Merchant. ..cesece 


Furnace .cecces 


Gas utility.. 


Google 


Merchant. .cceccee 
PUPA COs 5650650 @ 


818 243 ead Oe 100 


a ae 


Interior - Bureau of Mines, Pittsburgh, Pa. 


